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ULTRA-VIOLET-ABSORBING
COMPOUND(S) REPORTED PRESENT
IN THE MURRAY METEORITE

By Pror. J. ORO
Lawrence Radiation Laboratory, University of California,
Berkeley, California, and Chemistry Department, University of
Houston, Texas

RELIMINARY investigations!~® have shown that

when a water extract of the Murray meteorite is
applied to a column of ‘Dowex 1’ resin and eluted with
water or with 0-05 N hydrochloric acid, the eluates contain
ultra-violet-absorbing compound(s).

Since some ion-exchange resins are known to yield
water-soluble ultra-violet-absorbing substances!® the in-
vestigations reported here were undertaken to ascertain
whether the compounds detected in meteorite extracts
are indigenous to the meteorite or are the result of con-
tamination by the analytical technique used. These
show that the ultra-violet spectra obtained from meteorite
extracts passed through ‘Dowex 1’ and the spectra given
by blank eluates from ‘Dowex 1’ are essentially identical.
Observations concerning the presence of similar water-
soluble ultra-violet-absorbing substances in ‘Dowex 2’
resin are also described.

The observations made by Vaughnl-* on the water
extract from the Murray meteorite can be summarized as
follows:

(1) The spectrum obtained directly with the water
extract of the meteorite showed no maxima in the ultra-
violet region. A uniform absorption at the short wave-
length end of the spectrum and a very weak shoulder in
the 260-280 my region were only observed?:2.

(2) No peak was found in the ultra-violet spectrum of
the distillate obtained at 300° C in vacuum from the dry
residue of the water extract.

(3) When _the water extract was applied to a ‘Dowex 1’
column a%gm:!n—ehtﬂd“ﬁxshwﬂiﬁ{ water and

then with 0-05 N hydrochloric acid, a small amount
of ultra-violét-absorbing material was observed to
emerge with the water eluate and a larger amount with
the acid eluate.

(4) The ultra-violet-absorbing spectra of the eluates, in
particular of the acid eluate rechromatographed a second
time through-Dowex 1’, showed at pH 2 two absorption
peaks: a strong one with a maximurnr at about. 230 my.
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Fig. 1. Ultra-violet absorption spectra of blank eluates from columns
of ‘Dowex 1' resin (Cl-form). The eluates were obtained with 01 N
hydrochloric acid at room temperature (left) and at 90° C. (right)

and a smallor one with a maximum at about 273 my.
(refs. 2 and 3) (tho maxima from the water eluate and
from the first acid eluate were less well defined, yet in
agreement with the above maxima).

(5) At neutrality and under basic conditions (pH 9-10)
the 230 my. maximum shifted towards shorter wave-lengths
(about 222 my) while the 273 my maximum was very
much decreased and in some cases disappeared.

(6) The ultra-violet spectrum in the region 290-250 my,
observed in CCl, and benzene extracts of the meteorite,
was found to be caused by the presence of elemental
sulphur?.

The ‘Dowex 1’ ion-exchange resin which I used was
obtainod from a source identical to that of the resin that
had been used previously in the meteorite investigations.

A small column (5 c.c.) of ‘Dowex 1’ (200-400 mesh,
x 8, Cl- form) was eluted with 10 ml. 0-1 N hydrochlorie
acid at room temperature. The ultra-violet spectrum of
the eluate was recorded in a Cary spectrophotometor
(Fig. 1, left). Alternatively, an acid eluate of the same
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Fig. 2. Ultra-violet spectrum of a 0-1 N hydrochloric acid eluate from

a column of ‘Dowex 1’ resin. The resin has been extracted previously

with ether, treated with saturated sodium bicarbomate and washed
with distilled water. (Data provided by Dr. J. Ullrich)

resin was obtained by passing 10 ml. of hot (90° C) 0-1 N
hydroehlorie-aeid.through a small column (1 c.c.) of
‘Dowex 1'. The ultra-violet spottrom-ef.the eluate is
shown in Fig. 1 (right). A strong absorption peak &t
about 230 my and a smaller one at about 273 my can be
observed in the two spectra.

The relatively larger ultra-violet absorption of the
eluate obtained at 90° C compared with that obtained at
room temperature indicates that the extraction of the
ultra-violet-absorbi ial from the resin is enhanced
by the hot.agid. T e
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Fig. 3. Ultra-violet absorption spectra of a 4 N acetic acid eluate

from a column of ‘Dowex 2’ resin (OH- form). The acetic acid was

evaporated and the residue dissolved in 0-1 N hydrochloric acid.
(Spectra obtained by L. Engberg)

Elution of the same ultra-violet-absorbing material
was also observed from samples of resin which were
extracted with ether, regenerated with saturated sodium
bicarbonate, washed with distilled water and finally
eluted with 0-1 N hydrochlorie acid. Fig. 2 shows the
spectrum of one such eluate. The fact that this ultra-
violet-absorbing material is present after regeneration
of the resin indicates that the ultra-violet-absorbing com-
pounds are released from the inside of the resin beads.
This observation is also in line with the results obtained
in the extraction with hot acid.

Since ‘Dowex 2’ ion-oxchange resin might be used in
similar analytical applications, the presence of ultra-
violet-absorbing compounds in the acid eluates from this
resin was also examined.

A small column (5 c.c.).of ‘Dowex 2° (200-400 mesh,
x 8, OH- form) was eluted with 10 ml. of 4 N acetic acid.
After evaporation of the acetic acid the residue was
dissolved in 0-1 N hydrochloric acid. Fig. 3 shows two
of the typical spectra obtained from a number of ‘Dowex 2’
acetic acid eluates by this procedure. The same two
absorption peaks at about 230 and 273 my can be observed.

The identity of the absorption peaks obtained from
resins of type 1 and type 2 is not surprising. In fact, it
should be expected since these two types of resins have
the same structural polystyrene backbone and are manu-
factured following essentially the same procedure!l.

The effect of pH change on the ultra-violet absorption
curve of a hydrochloric acid eluate from ‘Dowex 2’ is
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Fig. 4. Spectrum of a 0-1 N hydrochloric acid eluate from a column
of ‘Dowex 2’ resin (curve 4) and spectrum of the same ecluate after it
was made 0'1 N basic with sodium hydroxide (curve B)

shown in Fig. 4. Curve 4 shows the ultra-violet absorp-
tion of the 0-1 N hydrochloric acid eluate, whereas curve
B shows the ultra-violot absorption of the same eluate
after it was made 0-1 N basic with sodium hydroxide.
It can be seen that in 0-1 N sodium hydroxide the 273 my.
absorption peak disappeared and the 230 mp maximum
was shifted to about 222 mp. These changes are identical
to those obmeywad.by Yaughn with the ‘Dowex 1’ eluates
of a water extract of the: ay meteorite®, .

When ‘Dowex 2’ (OH* form) columns were eluted with-
water and then with 4:N acetic acid the ultra-violet-
absorbing material was found in the water eluates as well
as in the acid eluates, thus paralleling also the elution
behaviour described for the meteorite extracts.

On the basis of the identity of the maxima, identity of
shifts caused by changesin pH and similarity of elution
pattern (obgervations 4, 5 and 3 of Vaughm;-respectively)
it is concluded that theuitre-violet-absorbing compound(s)
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detected in water extracts of the Murray meteorite after
treatment with ‘Dowex 1’ came from the resin and not
from the meteorite. This conclusion is also in line with
the other observations made by Vaughn?.2,

These rosults do not exclude the possibility that some
ultra-violet-absorbing substances, other than elemental
sulphur, are present in the Murray meteorite in amounts
below the limit of detectability by the procedure used by
Vaughn. The very weak shoulder observed in the 260-
280 muy. region in the water extracts may be indigenous
to the meteorite or may be due to contamination from
organic solvents (benzeno, etc.) with which the meteorite
samples were extracted prior to the extraction with water.
Analysis of the Murray meteorite using more sensitive
spectrophotometric methods is in progress.
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